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,Q UHFHQW \HDUV WKH UDSLG LQFUHDVLQJ DSSOLFDWLRQ RI JHRV\QWKHWLFV DV UHLQIRUFHPHQW HOHPHQWV LQ WKH GHVLJQ RI
HPEDQNPHQW RQ VRIW VRLOV >@ LQGXFHV D QHHG RI PRUH FDUHIXO H[DPLQDWLRQ RI VRLOUHLQIRUFHPHQW LQWHUDFWLRQ
PHFKDQLVPV >@ 3DUWLFXODUO\ JHRWH[WLOH HQFDVHPHQW KDV EHHQ VXFFHVVIXOO\ XVHG WR H[WHQG WKH XVH RI JUDQXODU
FROXPQVWRH[WUHPHO\VRIWVRLOV



















LWHUDWLYH SURFHGXUH WKH VHWWOHPHQW RQ WKH WRS RI WKH FROXPQ DQG WKH UDGLDO KRUL]RQWDO WHQVLOH IRUFH DFWLQJ RQ WKH
JHRV\QWKHWLFFRDWLQJFDQEHGHWHUPLQHG
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)LQLWHHOHPHQWDQDO\VLV KDVEHHQFDUULHGRXW XVLQJ WKH VRIWZDUH3/$;,6YDQG WKXV WKH VHWWOHPHQWVDQG WKH
YHUWLFDOVWUHVVHVRQWKHHQFDVHGFROXPQDQGWKHVXUURXQGLQJVRIWVRLOKDYHEHHQGHWHUPLQHGDVZHOODVWKHJHRWH[WLOH
UDGLDOGHIRUPDWLRQV
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,QWKHQXPHULFDODQDO\VLVDQD[LV\PPHWULFPRGHOKDVEHHQXVHGZLWKD[LVRIV\PPHWU\FRLQFLGHQWZLWKWKHFHQWHU
RI WKH FROXPQ 7KH ERXQGDU\ FRQGLWLRQV DV LQ WKH FDVH RI WKH DQDO\WLFDO PRGHO UHVWUDLQ KRUL]RQWDO DQG YHUWLFDO
GLVSODFHPHQWVDWWKHERWWRPRIWKHXQLWFHOODQGRQO\KRUL]RQWDOGLVSODFHPHQWVDORQJWKHODWHUDOERUGHUV
7ZRLQWHUIDFHVZHUHSURGXFWIRUHDFKHQFDVHPHQWWKHILUVWRXWVLGHWKHJHRJULGSRVLWLYHLQWHUIDFHEHWZHHQJHRJULG
DQG VRIW VRLO FDUU\LQJ WKH VRIW VRLO SURSHUWLHV DQG WKH VHFRQGRQH LQVLGH WKH JHRJULG QHJDWLYH LQWHUIDFH EHWZHHQ




































ORZHUJHRV\QWKHWLF VWLIIQHVV 7KHQXPHULFDO UHVXOWV VKRZ WKDW WKH WHQVLOH VWUHVV RQ WKH JHRV\QWKHWLF KDV D YDULDEOH
SDWWHUQGXHWRWKHSUHVHQFHRIGLODWLQJDQGGHDG]RQHVLQWKHVKHDUIRUFHGLVWULEXWLRQWKDWLVJHQHUDWHGLQWKHFROXPQ
LWLVQRWSRVVLEOHWRREVHUYHWKLVSKHQRPHQRQIURPWKHDQDO\WLFDOUHVXOWV
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